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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBiIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCHUILUINH €CTECTBEHHO-HAayYHOU
HAlpaBIEHHOCTH M IMPEAMETOB T'yMaHUTApHOro Lukia. ITockonbKy joruyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHHH OOYYAIOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUHU LEMOYKU JIOTUYECKUX YTBEPXKICHUU TPU PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHME BBIIBUIaTb U ONPOBEPraTh T'MIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pa3sBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOy4aroluXcs NpU H3YYEHUM TEOMETPUH, Kak
coCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MH(QOpPMATHKa» 4Yepe3 obecrieyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIOJIb30BaHUS Oosiee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CIeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEUIHOTO MPO(pECCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIEHHOM YPOBHE, pPacIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacumpeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOU KyJIbTYpPHI U (GOPMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIMM MUPOM;

dbopMHpOBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIOUINX OMKUCHIBATH U H3Y4aTh Pa3HbIC BICHHUS OKPYKAFOIIEr0
MUpa, 3HAHWE MMOHATUHHOTO arnmapara 1o paszaeny «CrepeoMeTpus» yaeOHOTO Kypca reéOMeTpUH;

(dbopMHpOBaHHE YMEHUS BIaJI€Th OCHOBHBIMU IOHITHUSAMU O IPOCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX INPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAaPTHBIE CIIOCOOBI PEICHHS 3a/1a4;

dopMHpoBaHHE YMEHHs paclio3HaBaTh Ha YepPTEkKaX, MOJENSAX U B PEATBHOM MHpE
MHOTOTPaHHHKH U TeJla BpaIlleH!Us, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJICITH;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUuX Teopuil, (GopMupoBaHHE MOHMMAHHUS POJU AKCUOMATHKU TPU MPOBEICHUU
pacCyXIeHHUI;

dopMHupoBaHHE YMEHHs BIAQJE€Th METOJAMH JIOKA3aTEIbCTB W AITOPHUTMOB pEIICHHUS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS B XOJIE pELICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CcoJiepXKaHueM, (OpMHpPOBaHHE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0KAa3aTeIbCTB TPpU OOOCHOBAaHMHM MaTEMaTHYECKHX
YTBEPKICHHUIA U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTYKTHBHBIX PACCYKICHUH;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yJaroImuxcsi, MO3HABATEILHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHMH, KPUTHYHOCTU
MBIIIICHHSI, THTEpeCca K N3YU4EHHIO TEOMETPHUH;

dopmupoBaHrne (HYHKIHMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TEOMETPUH: yMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUUYECKUX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTYallMsIX W TpPU H3YYEHUM JIPYIMX Yy4YeOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJCITUPOBAHHS PEATBbHBIX CHTYallld, HCCICIOBAHUS
MOCTPOCHHBIX MOJIeNei, MHTepIPETAIluX TOTYISHHBIX Pe3yIbTaTOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpus» B 10—11 kmaccax
aBIsitOTCs: «lIpsiMble M TIOCKOCTH B MPOCTPAHCTBE», «MHOrOrpaHHUKN», «Tema BparieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JBHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpebGoBaHHE «yMETh OINEPUPOBATH MOHATHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOnéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeiesisieTcsi He TOJIBKO MO COJIepKaTeIbHBIM JIMHUSAM, HO 1 110 rojaMm o0yuenus. Copepikanue
o0pa3oBaHUsi, COOTBETCTBYIOIIEE NMPEIMETHBIM pe3yibTaTaMm ocBoeHusi denepanpHoil paboueit
IIPOrPaMMBI, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPHUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCaM 00YJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
[IO3BOJIIET  OpPraHM30BaTh  OBJAJACHME TIEOMETPUYECKMMHU TIOHATUSAMU UM  HaBbIKaMU
MOCIIEA0BATEIbHO U IMOCTYNATENIbHO, C COOJIIOJIGHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yYaroXcs, pacupsis
U yrayOuisis e€, o0pa3ys mpo4HbIe MHOXKECTBEHHBIE CBSI3H.

[Tepexon K U3y4eHHUIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE [TO3BOJISIET:

co3marth ycnoBus s auddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUIYyaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OecneyuTh YrayOn€HHOE H3yYyeHHUE TEOMETPHH  Kak
cocTaBisoleil yueOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYeHHUs MaTeMaTUKU ¢ Y4ETOM BbIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIUM U MpodeccrOHATbHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Heneio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaOmuxcs npaMbiX. [lapanenbHOCTs IPSIMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPSAMbIE B IPOCTPAHCTBE, MApaJUIEIbHOCTb TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOoCcTH. [lapamiensHOe MW LEHTpAJIBHOE
NPOEKTHpPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXy IpPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapauleabHbIE IIOCKOCTH,
CBOICTBa MapaienbHbIX IUI0cKocTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’aAp, NapaJICIEeNUIE], TIOCTPOCHUE CEYEHUN.

[lepieHOUKYJIAPHOCTE NPAMOM M IUIOCKOCTH: MEPHEHAMKYISPHBIE IpSMBIE B
IIPOCTPAHCTBE, MpsAMbIE NaApauICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIIIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHAuKyIsSp W HaAKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIYypbl Ha IIOCKOCTb.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEW: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYrael B IpOCTPAHCTBE: YTrOa MEXAY MPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YroJ, JIMHEHHbIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U IBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Byl MHOTOTpaHHUKOB, pa3BEPTKA MHOrorpanHuka. IIpusma: Nn-yronpHas npusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas MW TOJHas TOBEpXHOCTh npusMel. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajulelIeNIiNel W ero coWcrBa. KparTyailume Dyt Ha IOBEPXHOCTH
MHoOTorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. I[Mupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
[IpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TUPaMK/Jia U TPaBUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTadAP, AOJEKAdIP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IJIOIIAJb OCHOBAaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsAMOM mpu3Msl. [lnomans 60KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHON
MApaMUJIbl, TEOpPEMA O TUIOIIAAN YCEUYEHHON TUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHs
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUIIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHUS BEKTOPOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUIaHAapHBIE BEKTOPHI. I [pr3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. TeopemMa O pPa3oKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJy KOOpJUHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MexX1y Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yromire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumnHoe pacnonoxenue cepsl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka umnmuapa u konyca. Cummerpus chepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3 He€. OOBEM NpSIMONW U HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOro CETMEHTA.

KomOunanmu Tten BpamieHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIWCaHHas B LWJIMHAP,
omucaHHas okoyo IHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTPaHHKKA, OMIMCAHHOTO OKOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUIomanas cdepsl u e€ dacteir. [lomobue B
npoctpancTtBe. OrHomieHue O0O0BEMOB, TIIIOIMIAJEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorervs. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ce4eHW MHOTOTPAaHHHKOB W TeJ BpAIICHUS: CEYECHHUS IWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEepIINHY), CEYEHHUs Iapa, METO/bl IMOCTPOEHUS] CEUCHMH: METOJ CIEOB,
METO/1 BHYTPEHHETO POEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOPJMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

JIBHKeHHS B MPOCTPAHCTBE

JBwxkenuss npoctpancTBa. OtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOICTBa JABIMKEHUU. BUIBI ABMKEHMI: TMapaielbHBIA IMEPeHOC, HEHTpajdbHas CUMMETPUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YT JTYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUE:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW TMO3MIMK  OOydYaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHH, MIPOLEAYp TPa)KAaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUW B
JIPYTUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESATENbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUast ICTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsipHas Qundeckas akTUBHOCTD),
(bu3HYeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON M e€ MPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTH4YeCKOMY OO0pa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HaNpaBIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
100abHOTO XapaKTepa IKOJIIOTUYECKUX TPOOIeM, OpUEHTAIIHS Ha TPUMEHEHHNE MaTeMaTHUYECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIAHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOYKHBIX TTOCJICJICTBUM JIJISI OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOM HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATH W IPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuUs B (pakTax,
JNAHHBIX, HAONIOMACHUSIX W  YTBEPXKACHHUSAX, TMpeajaraTb KPUTEPUHU JJIS  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTeICTBA MATEMATHUYECKUX YTBEPKIACHUM (TIPSIMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, TMPUBOJUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HanbOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibCKue AeiCTBUS:

HCIIOJIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMYIHPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Patora ¢ undopmaumeii:

BBISBIISITH JeUIUTHI HHPOPMAINH, JAHHBIX, HEOOXOAUMBIX JII OTBETa Ha BONPOC U AJIS
pELIeHUs 3aa4H;

BEIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB  PA3JIUYHBIX THUIIOB, aHAIM3UPOBATH,
CHCTEMaTHU3UPOBaTh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEICTABIIATE €€ B PA3IMUHBIX (popMax, HIUTIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIIOBHSAMHU M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUCHhMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUSA I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXKICHHSI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOil TeMbI, POOJIEMBI,
pelaeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHMs, COMOCTaBIATh CBOU
CYXKICHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOOHapyXHBaTh pPa3jMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'ISITB pe3yJH)TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HCccCJIe10BaHuA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIEHHUs 3a/lauyd, BBIOMpPATh CIOCOO pelieHus ¢ y4ETOM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU [103HABATEJIbHON peQUIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PEHIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, Hal/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUSIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITEIbHOCTH, HAaxXOOUTh OIIMOKY, JlaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnd ydeOHBIX 3a3Jay, NPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM DPabOTHI, paclpelenaTb BUIbl padoT, JOroBapUBaThes, 00CYXKAATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIITOJIHSTH CBOIO YaCTh pa00OThI U KOOPIMHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJIeHAMHU KOMAaHbI, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI HPOAYKT MO KPUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy 10 ky1acca o0yyaromuicss HayYUuTCs:



CBOOOJTHO ONIEPUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH MIPH PEIICHUU 337134 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUM;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUSA U3 HUX IPH PEIICHUU
TFEOMETPUUYECKUX 3aay;

KJIaccu(puIUpOBaTh B3aUMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, IPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh NOHATHAMM, CBSA3aHHBIMU C YIJIaMHM B IPOCTPAHCTBE: MEXIY
IIPSAMBIMH B IIPOCTPAHCTBE, MEXAY MPSAMOM U IUNIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CcBOOOJTHO PACHO3HABATH OCHOBHBIE BM/Jbl MHOIOI'PaHHMKOB (MIpU3Ma, HUpPaMUJA,
IpSAMOYTOJIbHBIN Napasuienenunesn, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIacCU(PUKALUH;
CBOOOJHO ONEpUPOBATh IOHITHUAMH, CBS3aHHBIMM C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH NapajljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJILHOE MTPOEKTUPOBaHKE (HUTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHUS MHOI'OI'PAaHHUKOB Pa3IMYHBIMU METO/aMH, BBIIOJIHATH (BHIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOIOrpaHHMKOB (IIpU3Ma, MHpaMHJIA),
FEOMETPUUECKUX TeJl C IPUMEHEHUEM POpMYIT;

CBOOOJHO ONEpUPOBaTh MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOpaMU;

pelmare 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHHH U HaXOXACHUE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS U3BECTHBIE METOAbl IPH  pELICHUU
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CJIOKHOCTH;

MIPUMEHSATH NPOCTEMUIINE MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1aY;

U3BJIEKATh, IPEOOPA30BBIBATH U MHTEPIPETUPOBATH MH(POPMAIIMIO O TPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IIPUMEHSATD [TOJIyYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh U AHAJIM3UPOBATH PEAJIbHBIC
CUTyallud, TPUMEHATh W3yYEHHBIE IIOHATHS B IPOLECCE IIOMCKA PELIEHUS
MaTeMaTHYecKu c(hOopMyITUPOBaHHON MpoOIeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha S3bIKE TIE€OMETPUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
FeOMETPUUECKUX MTOHITHH U TEOPEM, arrapaTa alreopsl, penarh NpakTHYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHUEM F'€OMETPUUECKUX BEJINYMH;

UMETh MPEACTAaBIEHUS 00 OCHOBHBIX ATanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTu
byHaaMeHTa pa3BUTHs TEXHOJIOTHIA.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUuTCS:

CBOOOJHO OTEPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C IWIHHIPUYECKON, KOHHYECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI OJTyUEHUS;

OTepUPOBATH MOHITUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHHS: [UIUHAPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHIATH CIIOCOOBI
HOJIy4EHHUs TeJl BPallleHUs;

KJIaccu(puIUpPOBaTh B3aUMHOE PACIOI0KEHHUE CPEPBI U MIIOCKOCTH;

BBIYUCIISATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpALICHUs, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHMKOB U TE€J BpAILEHHs, F€OMETPUUECKUX Tel C
IpUMEHEHHEM (OpMYII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMSAMM T€J BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIM TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOIICHHUS MEX]y IUIOMIASIMH ITOBEPXHOCTEH U 00bEMaMH 1MOTOOHBIX
TEN,

n300paxarh H3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU H3
PHCYHKOB IIPOCTBIX O0BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALCHHUS;

U3BJICKATh, HHTEPIIPETUPOBATH U TPEOOPA30BBIBATH MHPOPMAIIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIlEPALMU HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOp/MHAT;

pelatb TeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIYy NpSIMbBIMU U
IUIOCKOCTSIMHU, BBIYHMCICHHE pPACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PELICHUN;

CBOOOHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMHU C IBUKEHUEM B IPOCTPAHCTBE, 3HATH
CBOWCTBA JIBUKECHUM;

BBINOJHATh M300paX€HUsT MHOTOTPAHHUKOB M TEJ BpalllEeHUs IpU IapajlIeIbHOM
NIEPEHOCE, LIEHTPAJIbHON CUMMETPHUH, 3€pKaIbHON CUMMETPHUHU, IIPH IIOBOPOTE BOKPYT
psIMOH, IpeoOpa3zoBaHus O00uS;

CTPOUTBH CEYCHHSI MHOTOI'PAaHHHUKOB U TeJl BPAIlEHUs: CEUeHUs LIIUH/Ipa (TapajlieIbHO
U MIepIEHANKYIISIPHO OCH), CEYeHMsI KOHYyca (apasuieIbHble OCHOBAHUIO U MPOXOSIINE
yepe3 BEpIIMHY), CEYeHUsI 11apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUS CEUEHUMH: METOJ CIEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMeTpHuYeckue (aKThl I pelIeHHs CTepeOMEeTPUYECKHX 3ajad,
IIPEIIoJIaratoIiuX HECKOJIbKO LIaroB PeleHUs], €ClIi yCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopMme;

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHHM M HaxOXKICHHE
TEOMETPUUECKUX BEJINYUH;

MPUMEHSTH POTPaAaMMHbIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE CUCTEMBI PU
pELIEHNU CTEPEOMETPUUECKHX 33/1aY;

IPUMEHSTh IIOJYY€HHbIE 3HAHUS Ha TPAaKTUKe: CpPaBHUBATh, aHAIU3UPOBATh U
OLIEHUBATh pealbHble CUTYalluU, TPUMEHATh U3yYCHHbIC TIOHATHS, TEOPEMBI, CBOMCTBA
B IIpollecce IOMCKA pEIIeHUs MaTeMaTHYecKu COOPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYaIlMH HA S3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE



MOJIEJN C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, armapara aireOpsl,
pelaTh IPaKTUYECKHUE 3aJa4l, CBA3AHHBIE C HAXOXKIACHUEM F€OMETPUUECKUX BEIUYNH;
UMETh MPeACTAaBICHUS 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU
dbyHaamMenTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoOe pacnosnoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepHeH)_'[I/IInyUIpHOCTB MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl 1 paccTosTHUS 16 1
MHororpanHuk# 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U cCUCTeMaTH3alHs 5 5
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrpoububie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
O0BEM MHOTOTpaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpEeHue, 06001IeHNE 1 17 5
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
NMpoBepPsieMoro .
00pa3oBaTeIbHON NPOrpaMMbl CpeHEro o01ero 00pa3oBanus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHITHSMU: TOUKA, MPAMasi, INIOCKOCTh
79 [TpyMeHsTh aKCMOMBI CTEPEOMETPHUH M CIEACTBHS M3 HUX IMPH PEUICHUH
' reOMETPUYECKHUX 3a/1a4
73 OnepupoBaTh MOHATUSMHU: TAPAJUIETBHOCTh W MEPIECHIUKYISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHE MPSIMBIX U TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroil, TPAaHU ABYTPAHHOTO yIJia,
7.5 pebpo ABYrpaHHOTO yIiia, TMHEHHBINA YTOJI IBYTPAHHOTO yIJia, rpalycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKIBI M HEBBITYKJIBbINA
' MHOTOTPaHHUK, JIEMEHTbHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAaHHUKOB (TUpaMuia, NpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenumne, Kyo)
KnaccudunupoBaT  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
78 KIacCUPUKauy  (BBIYKJIBIC W HEBBINYKJIbIE  MHOTOTPAHHUKH,
' MPAaBWJIbHBIE MHOTOTPAHHUKH, TPSMBIE W  HAKIOHHBIC IPHU3MBIL,
napajieIenuneibl)
79 OnepupoBatb MOHSITUSMH: CeKyImas MJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
710 OOBSICHATh  MPHUHIMIIBI  MOCTPOCHHS]  CEYCHHH  MHOTOTPaHHHKOB,
' UCIIONB3YS METOJI CIEIOB
Ctpouth ce4YeHHsS] MHOTOTPAHHHUKOB METOJIOM CJICJIOB, BBIOJHSATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemmath 3a1aun Ha HAXOXICHUE TE€OMETPUUYECKUX BEIUYHH MO 00pasiam
WIK aJIFOPUTMaM, TPUMEHSS HW3BECTHBIC aHAJTMTHYECKUE METOJBI IPH
7.12 peIICeHNH CTAHJAPTHBIX MaTeMAaTHYECKUX 3aJlad Ha BBIYMCIICHHE
pacCTOSTHUN MEXAY JIBYMS TOYKaMH, OT TOYKH JIO TPSIMOW, OT TOYKHJIO
TUTIOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMHU
713 Pemmatp 3a1aun Ha HAXOXKJACHUE TEOMETPUUYECKUX BEIUYHH MO 00pasiaM

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITPpH




pPEIICHUU CTAaHJIAPTHBIX MATEeMAaTHYECKUX 3a/lady Ha BBIYHMCIICHUE YTJIOB
MEX/y CKPEIIMBAIOIIMMUCS TPSMBIMH, MEXAY MPSMOM M IUIOCKOCTHIO,
MEXy TNIOCKOCTSMHU, ABYT'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPHI
N3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumensaTh reomerpudeckue (GaxKThbl A PEILICHUS CTEPEOMETPHUECKUX
7.17 3ajjay, IMpeaNoJaralliuX HECKOJbKO ILIaroB pPELICHMs, €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATh mpocTEWIINE NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE MpUMEPBl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B Mpupoje U
' JKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoNydyeHHbIE 3HAHHSI HAa IPAKTUKE: aHAJIM3UPOBATh PealbHbIe
CUTYallUU ¥ IPUMEHSTh U3yUECHHbIE IIOHATHS B IPOLIECCE MIOMCKA PELLICHUS
MaTeMaTHYecKu  COpPMyJIMpPOBAaHHONH  MpOOJIEMBl,  MOJEIUPOBAThH
7.20 peanbHble CUTYyallUM Ha SI3bIKE T'€OMETPUHU, UCCIIEAO0BAaTh HOCTPOCHHBIE
MO/IEINIU C UCTIOJIH30BAHNEM T€OMETPUUYECKIX ITOHATUH U TEOPEM, arrapara
anreOppl, pemarb MPaKTHYECKUE 3aJaud, CBS3aHHBIE C HaXOXICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh MOHATUAMH: IUIHHIpUYECKAsl TIOBEPXHOCTh, 00pa3yroliye
6.1 WIMHAPUYECKOM TMOBEPXHOCTH, IMIUHAP, KOHWYECKas IOBEPXHOCTD,
' oOpasyiole  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MTOTyYSHHSI TSN BPALICHHS
6.4 KnaccugunupoBars B3auMHOE pacHookeHne chepbl U INIOCKOCTH




6.5

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAaHWE IIAPOBOIrO CJIOSA, BBICOTA
LIApOBOTO CJI05, IIAPOBOU CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C IPUMEHEHUEM POopMYIT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOMIEHUS MEXTY TUIOIIAISIMU IIOBEPXHOCTEH M 00BbEMaMH
IMOAOOHBIX TEN

6.9

N300pakaTh n3y4yaeMbie (UTYPbI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBAThL M MPEoOPa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl IS PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANOJaralolluX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JIEHCTBUSA CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKApTOBBI KOOPAMHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yroJl  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxomuts cymMMy BEKTOpPOB M INPOU3BEACHHE BEKTOpa Ha YUCIIO, YTOJ
MEX/ly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4r HAa MIPUMEHCHUC BEKTOPHO-
KOOpPJAWHATHOTO METOAa

6.20

Pemarn 3aJa4dd Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUN U
HAaXO0XIACHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuTMaM,
IMPpUMCEHAA HN3BECTHBIC METOBbI npu pPEeIICHUHA CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

6.23

IIpuBOoaUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HAaHUS HA IPAKTHKE: aHATU3UPOBATh pealibHbIC
CUTYallUU ¥ IPUMEHATh U3y4YeHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  cHOpMYIHPOBAHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
peaibHbIE CUTYallMM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/IEJIU C UCTIOJIb30BAHUEM I'€OMETPUUECKUX MTOHITUH U TEOPEM, arlnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIC C HaXOXKICHHEM
F€OMETPUUYECKHUX BEJIMYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KUIACC

Koxa
7

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

7.1

7.2

OcHoBHbIE MOHATUS CcTepeoMeTpuu. Touka, MpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIECTBUS U3 HUX

B3aumHoe pacmosnoxkeHue ~OpSIMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
NapajuleJbHble W  CKpelluBaromuecs mpsaMble. [lapajenbHOCTH HPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapajjiebHBIE TMpsSIMblE B MPOCTPAHCTBE,
MApaAJUIENBHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMON M IUIOCKOCTH. YTIIBIC
COHAIIPABJIICHHBIMU  CTOPOHAaMH, VYIrOJl MEXAy IpsAMBIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: NapalieNIbHbIE MIJIOCKOCTH, CBOMCTBA NapasuIeIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBbIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuieNenumne/1, IoCTPOCHUEe CeUeHU

7.3

7.4

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
IMPOCTPAHCTBEC, MPAMBIC TAPAJUICIIBHBIC U IEPIICHAUKYIIAPHEBIC K IIJIOCKOCTH, ITPU3HAK
MEPIEeHIUKYIIPHOCTHU MPSIMO U TUIOCKOCTH, TeOpeMa O MPSIMOi MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yToJ1, TMHEHHBIN yroJl IBYTpaHHOro yria. [leprnenuKkynsp u HakJIOHHbBIE: PACCTOSIHHE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOI J0 IMIIOCKOCTH, MPOEKIHs (GUTYpBI Ha
MJI0CKOCTh. [lepreHInKyApHOCTb MIIOCKOCTEH: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBINYKJIbIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipmsma: Nn-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroiabHbINA Mapaiesienumnes
u ero coiictBa. [Iupamuaa: N-yrosnbHas nupaMuja, TpaHd U OCHOBaHHME MUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMHUPAMUAbI, MPaBWIIbHAA U yCEU€HHas MUpaMuja.
DOneMeHThl Npu3Mbl W TOUpaMuabl. [IpaBUiIbHbIE MHOTOTPAaHHUKU: IOHSITHE
MPaBWJIbHOIO MHOTOTpaHHMKA, MpaBUbHAs NpU3Ma M MpaBUiIbHAas NHpaMuia,
NpaBUJIbHAS TPEYTroJIbHAs MUpaMUa U MpaBUIbHBIN TeTpasp, kyO. IlpeacraBienue
O NPAaBWIBHBIX MHOTOTPAHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
MIPU3MBbI ¥ TUPAMHU/IBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IMIJIOCKOCTH.
ONIeMEeHTbl CUMMETPUM B IUpamMujax, Mapajulejenunenax, MpaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIA/lb




OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOW NHMPaMUJBI, TEOpeMa O IUIOIIAIU
yceuéHHoll nupamupsl. [Tonstue 06 06béMe. O0bEM HMpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOIIAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KJIACC

Kon

6.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
I'eometpus

HunuHapudeckas TOBEPXHOCTh, 00pa3yrolue MWIHHAPUISCKON TOBEPXHOCTH, OCh
HAJUHIPUYECKOW MOBEpXHOCTH. [IMUIMHIp: OCHOBaHHWSA W OOKOBas MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckass mOBEpXHOCTh, 0Opa3yromye KOHUYECKOH IIOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOM oBepXxHOCTU. KOHyC: OCHOBaHUME U BepIIMHA, 00pa3yromias
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolne
U BbICOTa, OCHOBAHUS U OOKOBask MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOMAAb TOBEPXHOCTH chepbl. Bzanmuoe
pacrioniokeHue cepsl U TIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, TUIomaib

cepsl

6.4

6.5

I/I306pa)KGHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUIMHApPA U KOHYCa

KomOuHanmu Tten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PaHHMK, WM TEJIO BPaILICHHS

6.6

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema o0 oOBEME
NpSIMOYTOJIBHOTO TapajuieNienunena M cieactsus n3 He€. OO0bEM LMIMHIpA,
konyca. O0bEM 1mapa u mionaab cQepobl

6.7

6.8

ITonoGHble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY  IUIOMIAISMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BepIIMHY), CEUeHUS 11apa

6.9

BGKTOp Ha TINIOCKOCTH W B IPOCTPAHCTBC. CnoxeHre U BBIYUTAHHE BCKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. PaznoxeHnue BeKTopa 1mo TpéM HEKOMIUTAHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI ACHUCTBUMN C BEKTOpaMU

6.10

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimme 3amaur B KOOpPAMHATAX. YIoil MexAy Bekropamu. CkaispHoe
IIPOU3BE/ICHNE BEKTOPOB. BpIuncieHne yrioB MeXIy MPSAMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELIEHUS 3ajady;
yMeHue (GOpMyIUPOBAaTh M ONEPUPOBATH MOHATHSAMH: OIMpeesieHue,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKHU; IPUMEHATh UX; YMEHHE (DOPMYIUPOBATD
00paTHOE W MPOTHUBOIOJIOKHOE YTBEP)KICHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ MaTeMaTHYeCKON WHAYKLHUU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHMsS TIpU pEUIeHUH 3aj]ad,
OLICHUBATh  JIOTMUECKYI0 TMPAaBUIBLHOCTh  PACCYXKACHWI;, yMEHHE
OTIEpPUPOBATH MOHATUSIMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpAIlMU Ha
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
anmapar JJis OUCAHUs PEATbHBIX MTPOLIECCOB U SIBJIICHUM U MPHU PEIICHUN
3aJa4, B TOM 4HCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTepUpOBaTh MOHATUSIMHU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, Tpad Ha
MJIOCKOCTH; YMEHHE 3aJlaBaThb W OMHUCHIBaTh Tpadbl pa3TuIHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHNH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HAaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypaJlbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  I[IOKA3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JEIMMOCTH, HAUMEHBIIUI OOUIMI JEIUTeNh U HauMEHbIIee
oOriee kpaTHOe, anroput™M EBKiIMAa MpH perieHny 3ajad; 3HAaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUN CO
CTeNeHs MU U JorapudmMamu, mnpeoOpa3zoBaHHs JIPOOHO-pAIMOHATBHBIX
BBIPQKCHUI; YMEHHUE OIEpUPOBATh IMOHITHSIMM: I1OCIEI0BATEIBHOCTD,

apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO




yObIBaroIasi ~ reoMeTpuyeckass  IMpOrpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb H apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh MPOU3BOAMTH apU(PMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OonpeaAcCIMTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSMHU: PallMOHAJIBHBIE, MPPAalMOHAIbHbIC,
noKa3aTebHbIC, CTENEHHBIE, JIorapu(MUYEeCKue, TPUTOHOMETPHUYECKHIE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEeoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUH, HEPAaBEHCTB U CHUCTEM; YMEHHUE pellaThb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peIIaTh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMbl C [apaMETPOM; IPUMEHSThH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX

3aJa4 U 3a]a4 U3 pa3Iu4HbIX 00JacTeil HayKu U peallbHOM JKU3HU

YMeHne omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, d3KCTpeMyM (DyHKIMHU, HauOOoJIbIlIee U HaUMEHbIIIee 3HAUCHUS
(GyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAs (QYHKIMS, aCUMIITOTHI rpaduka
GbyHKIMM, 1epBasi U BTOpasi MPoU3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneaEHHbINH
MHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH;, yMEHHE
BBIUNCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BEIEHUS, YAaCTHOTO H
KOMIIO3UIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONIb30BaTh IMPOU3BOAHYIO MJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HaumOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJIEHOB C MCIIOJIb30BaHUEM arrapaTa MaTeMaTHYecKoro
aHaJINW3a; NPUMEHATh NPOU3BOJHYIO I HAXOXKIEHUS HaWIy4IlEero
pelieHuss B MPUKIAIHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIomaanu U 00BEMBI q)Hpr C IIOMOIIIBIO




HHTCErpaina; MpuBOAUTE INPUMEPLI MATECMATHYCCKOI'0 MOACIIMPOBAHUA C

OMOIIIbI0 T PepeHIInATBHBIX YPaBHEHUN

YMmeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLu, paroHaibHast byHKuus, CTENIeHHast byHKIu,
TPUTOHOMETpHUYECKHEe (QYHKIUHM, OOpaTHbIE TPUTOHOMETPHYECKHE
byHKUIMU, TMOKaszarenbHas M Jorapupmuueckas (yHKIUH; yMEHUE
CTpOUTH TpaduKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUSA
rpaduKoB GYHKUUH, UCTIOIB30BATh IPpadUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 3a/1a4 U3 JPYTUX Y4EOHBIX MPEAMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAaXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku PyHKIMH IS peleHUs
YpaBHEHHIA, HEpPAaBEHCTB M 3alady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXKECTBA PEIICHUI YPaBHEHNUH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢buHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHUsS, HEPAaBEHCTBA M HUX
CUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peaNbHBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbI II0 YCIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYEHHBII pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCKoe, MeuaHa,
HauOoJIbIlIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, UHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAONMUIAX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOLIECCOB U SIBIICHUI; TPEACTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduaecKux
METOJIOB U DJIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIETOBATh COBMECTHBIC
HaONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYaWHOTO COOBITHS; YMEHHE BBIYUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IMOITHON
BeposATHOCTH, popMyiy bepHymin, komOUHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITUH; YMEHHE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BEJIMYMHA, pPAaclpeesiecHHe BEpPOSTHOCTEH,
MaTEeMaTHYECKOE OXHUJAAaHWEe, JHUCIECPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIWYHMHBI, (YHKIMH pAClpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeelieH i,
YMEHHE HCIIOJIB30BaTh CBOWCTBA HM3YYCHHBIX pACIPEACICHUN IS
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICOBAHUIN; yYMEHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINNUX YHCEN B MPHUPOJIHBIX M OOMICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTaHHE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiabTaTt

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHH yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKPEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, YTojl MEXKIY HPSIMONH M IJIOCKOCTBIO, YrOJl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIGHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHUKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMuaa, (Gurypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IIONaab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYyCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICICliuneaa, MmUupaMuibl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHYCa M LIMJIMHJIPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, NW300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIH
OmnpoBepraTh UX; YMEHUE MPOBOAUTH Kilaccudukanuio ¢uryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B MPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHUEe MMOA0OMs, MOA0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HUCIOJIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHAH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETHUMHBI (JJTHHA, YTOJI,
IIOINab, 00BEM) IIPU PEIICHUU 3a/1a4 U3 JPYTUX YUCOHBIX IPEIMETOB
U3 pealbHOW JXU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUAE BEITHUUHBI
(MHA, yroJi, IUIoIaab, OOBEM, ILIONIAJh TMOBEPXHOCTH), UCIIONIB3YS
W3YYCeHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IJIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIpA, TUIOMaas chepbl, 00bEM KyOa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOpPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, Pa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTux y4eOHbIX

npeamMecToOB
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VYMeHne BbIOMpATh TMOAXOMAIIMNA METOJ JUIS PEIIeHUs 3a]add;
MNOHUMaHUE 3HAYMMOCTH MATEMATUKA B U3YYEHUHU MPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUHUCKOM W MHUPOBOH

MaTEeMaTU4YeCKON HayKu
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MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Yucna u BIYUCICHUSA

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Panmonanbhple  uyucia. OOBIKHOBEHHBIE U JECSTUYHbIE JApPOOH, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypalibHOM cTerneHu. JleicTBus ¢ apudmeTnaecKkumMu
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C PpalMOHAIBHBIM ITOKA3aTeNeM.
. CaoiicTBa cTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uucina. JlecaTuunble ¥ HATYpaIbHBIE JTOTapUPMBbI

JeiicTButenbHble 4ucia. ApuMeTHUECKHE ONepanud C JACHCTBUTEIbHBIMU
1.7 yuciaamu. IlpuOmmkEHHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OLIEHKA pe3yJIbTaTa BEIUYUCIICHUI

1.8 [IpeobOpaszoBanue BbIpaKEeHUI

1.9 KommnekcHble uncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 Llenbie U qPOOHO-pAIOHAIBHBIE HEPABEHCTBA

2.6 WpparmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbl
3 OyHKIMY U TpaPuKH




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yérneie n HeuétHele pyHkuuu. Ilepuoanueckue GpyHKIuM
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIHU HAa IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3HaueHUs! PyHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTuCTUKA
6.1 OmnucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopaunatsl 1 BEKTOpHI
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